Coprophilous species of Ascobolus and Saccobolus from Brazil are poorly known. Fourteen species were identified from fresh herbivore dung recently collected in Pernambuco, Northeastern Brazil, and eight exsiccatti sets were revised from the Pe. Camille Torrend (URM) and Dárdano de Andrade Lima (IPA) herbaria. Ascobolus elegans and S. beckii are reported for the first time in South America, while Ascobolus americanus and Saccobolus saccoboloides are reported for the first time in Brazil. Saccobolus infestans is neotypified. Information regarding the distribution and substrate preference of these species is presented. Descriptions and plates are provided, along with an identification key to all known species of Ascobolus and Saccobolus in Brazil.
Introduction
Ascobolaceae comprises six genera and approximately 129 species, composed mainly of saprobic species associated with herbivore dung (Kirk et al. 2008) . The group contain species with small, fleshy apothecia, usually with a furfuraceous or villose disk due to the protruding asci bearing dark coloured ascospores in maturity, asci clavate to saccate, with dome-shaped or truncated apices, opening by a conspicuous operculum, and ascospores free or united in a single cluster, usually dark, in shades of red, purple or brown, with a smooth to strongly ornamented episporium (Van Brummelen 1967) . Representatives of Ascobolaceae are predominantly coprophilous, but some species have been recorded in vegetable material and burnt substrates (Richardson 2007) .
Most species of Ascobolaceae belong to Ascobolus and Saccobolus, both genera occurring worldwide and commonly found throughout the year (Richardson 2001b) . Within the pigmented spored genus that have flesh and excipula (formerly allocated in Ascoboloideae tribe), the former contain free ascospores inside the asci, while the later have ascospores strongly cemented together in clusters, even after their liberation.
In Brazil, the knowledge of these genera is still scarce. In compiling the fungi studied by Batista and colleagues, da Silva & Minter (1995) Apothecia gregarious to scattered, sessile, semi-immersed or superficial, 250-600 × 150-500 μm, glabrous. Receptacle globose and closed at first, dark-yellow, becoming subglobose, yellow, with undifferentiated margin. Disk red to dark-purple due to many exposed protruding thin asci bearing mature ascospores. Hymenium well developed, 245-310 μm thick. Hypothecium thin, composed of small oblong cells. Excipulum composed of subglobose and angular cells, (textura angularis and textura globulosa), with well differentiated layers. Paraphyses filiform, simple or branched, sometimes septate, hyaline, 2-3 μm thick, embedded in greenish-yellow substance in some apothecia, easily observed when mounting in water. Asci 8-spored, clavate to cylindricclavate, with a short stalk, rounded above, 215-295 × 30-44.5 μm. Ascospores uniseriate, becoming biseriate with maturation, ellipsoid, hyaline when young, becoming violet to brownishred in maturity, smooth to finely granular, 32.5-37.5 × 15.5-17 μm.
Habitat -Recorded on dung of blue wildebeest, camel, cattle, elephant, giraffe, goat, horse, rabbit and muskrat.
Known distribution -Africa (South Africa), Europe (Netherlands), North America (U.S.A., Canada) and South America (Argentina, Peru, Venezuela). This is the first record from Brazil.
Material examined -Brazil, Pernambuco, Serra Talhada Apothecia isolated, sessile, superficial, 0.5-0.6 mm diam., glabrous. Receptacle at first globose, with undifferentiated disk, pale yellow to yellow, then hemispheric to lenticular, greenishyellow, and finally darker, in shades of dark yellow to amber colored with the ripening of ascospores, with crenulated margin. Disk with violaceous to purplish punctuation due to the coloured episporium of ascospores inside the protruding asci at maturity, weakly furfuraceous. Hymenium well differentiated, 120-200 µm thick. Hypothecia poorly differentiated, composed of small globose cells and hyphae, usually indistinct from the hymenium. Excipulum composed of globose and subglobose cells (textura globosa), with poorly differentiated layers. Paraphyses cylindric, simple or branched, septate, hyaline, 2.5-3 µm thick. Asci 8-spored, cylindric-clavate, shortening towards the base to form a short stalk, rounded above, 135-145.5 × 12.5-15 µm. Ascospores uniseriate when maturing, finally becoming irregularly biseriate, ellipsoid, hyaline when young, becoming violaceous to pale red, with episporium presenting parallel fissures, longitudinal to the spore main axis, occasionally anastomosing, 10-15 × 6.5-7.5 µm, sometimes with unilateral mucilagenous substance.
Habitat -Recorded in vegetable material and in dung of deer, dog, goat, grouse, partridge, pheasant, pigeon, porcupine, raven and rabbit.
Known Apothecia gregarious to scattered, sessile, usually superficial, 300-400 μm diam., glabrous. Receptacle globose at first, greenish yellow, becoming subglobose andyellow at maturity, with undifferentiated margin. Disk poorly distinct, with red to purple dots due to exposed protruding asci bearing mature ascospores. Hymenium well developed, 200-250 μm thick. Hypothecium thin, composed of small globular to subglobular cells. Excipulum composed of angular and subglobose cells, becoming elongated next to the surface, (textura angularis, textura epidermoidea or textura globulosa), with poorly differentiated layers. Paraphyses filiform, simple or branched, septate, hyaline, 2.5-3 μm thick, embedded in greenish-yellow substance in some apothecia, easily observed when mounted in water. Asci 8-spored, clavate, tapering towards the base to form a short stipe, rounded above, 210-257.5 × 31-35.5 μm. Ascospores biseriate, ellipsoid, hyaline when young, becoming violet to brownish-red in maturity, smooth to finely granular, 27.5-32 × 12.5-15 μm.
Habitat -Recorded on dung of cattle, giraffe, goose, hare, horse, rabbit and zebra. Known distribution -Europe (Denmark, Germany, Great Britain, Poland, Sweden) and North America (U.S.A.). This is the first record from South America.
Material examined -Brazil, Pernambuco, Caruaru, Instituto Agronômico de Pernambuco (IPA), on horse dung, 15 Jun 2011, R.F.R. Melo (URM84604, 84605) .
Notes -Ascobolus elegans can be distinguished from other representatives of section Dasyobolus by ascospore dimensions, smaller than A. americanus (Cooke & Ellis) Seaver and larger than A. mancus (Rehm) Brumm., and by epispore ornamentation, smooth to finely granular (Van Brummelen 1967) . Apothecia usually scattered, sessile, 500-1200 μm diam., glabrous. Receptacle globose to ovoid and closed at first, dark-yellow to greenish-brown, immersed to erumpent, becoming subglobose to pyriform, yellow, superficial, without margin. Disk with ~3-7 exposed protruding asci and its ascospores, easily observed in stereomicroscope. Hymenium composed of few exposed asci. Hypothecium thin, composed of small isodiametric cells, poorly observable. Excipulum composed of angular, subglobose or oblong cells, (textura angularis and textura globosa), with layers poorly differentiated after maturation. Paraphyses filiform, simpleor branched, septate, hyaline, 2-3μm thick, in greenish-yellow substance in some apothecia, easily observed when mounted in water. Asci 8-spored, broadly clavate, with a short stalk, rounded above, 394-445 × 107-130 μm, greatly elongated before spore liberation, reaching ~690-700 μm. Ascospores biseriateor irregularly disposed in the asci, variable in morphology, oblong to ellipsoid, sometimes subglobose, hyaline when young, becoming purple or violet, finally in shades of red to purplishbrown, smooth or with one to few fissure lines, 57. 5-62.5 × 30-35 Notes -Ascobolus immersus is one of the most common fungi found fruiting on incubated herbivore dung, being recorded worldwide. It can be easily recognized by its very large ascospores (57. 5-62.5 × 30-35 μm) surrounded by a conspicuous gelatinous envelope. In Brazil, this species was recorded by Richardson (2001a) , Batista et al. (1961) , among other authors. No apothecia was found on material reviewed under the labels URM653 and IPA37905, but well preserved apothecia were found on material in the box number 1129 in IPA herbarium, along with the holotype of Chaetomium brasiliense Bat & Pontual. Ascobolus cuniculorum A.C. Batista & Pontual was proposed for specimens found on rabbit dung identified by Chaves Batista in Pernambuco, Brazil, but was later synonymized under A. immersus Pers. by Van Brummelen (1967) . No apothecia were found on both exsiccati, available from two different herbaria. The holotype of A. cuniculorum consisted of a single dry pellet of rabbit dung with several pseudothecia of Sporormiella minima (Auersw.) S.I. Ahmed & Cain, but no apothecia could be found. Thus, based on the revision of the aforementioned author, "Ascobolus cuniculorum A.C. Batista & Pontual" was nomenclaturally superfluous when published, and should stand as a synonym of Ascobolus immersus Pers.
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